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(57) Abstract 

A composition on basis of soybean ingredients comprises (a) isolated soy protein, (b) soybean fibres, and optionally an additional 
protein source, a carbohydrate source, a fat source, flavouring agents, vitamins, minerals, electrolytes, trace elements and other conventional 
additives, the amount of (a) being such that the protein content provides at least 15 % of the total energy content of the composition, and 
the weight ratio between (a) and (b) being at least 2. The composition is useful as partial or total diet for overweight or obese subjects 
and is furthermore useful for lowering the cholesterol level and the triglyceride level and for increasing the HDL/LDL-cholesterol ratio in 
serum. 
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Composition and Its Use as a Food Supplement or for Lowering Lipids in 
Serum. 

The present invention relates to a composition on basis of soybean ingredients. 
5 More particularly, the invention relates to a nutritional composition which is 
useful as a weight-reducing diet for overweight or obese subjects. Furthermore, 
the invention relates to such a nutritional composition, which is useful for lower- 
ing serum lipids. 

10 Adipositas or obesity and overweight in general is a widespread problem in large 
parts of the world. At the same time, increased health consciousness has stimu- 
lated the interest in "keeping the slim line". A large number of different diets 
have therefore been put on the market aiming at a rapid weight reduction. 

15 Some of these diets must be considered unwarrantable seen from a nutritional 
point of view as they are based on a very unbalanced intake of nutrients which 
very quickly will result in deficiency of essential nutrients. 

Other diets are based on nutritional preparations being composed in such a way 
20 that, at a low calorie content, they supply the necessary proteins, vitamins and 
minerals. Some of these preparations are in the form of powders containing 
sources of protein, carbohydrate and fat, and optionally flavouring agents, pre- 
servatives, vitamins, minerals and other conventional additives. Before intake, 
the powders are stirred up in water and then taken as a drink or a gruel. How- 
25 ever, the known preparations suffer from a number of deficiencies. Many known 
powders can only with difficulty be stirred up in water so that the stirred up pre- 
parations will have a lumpy and gritty consistency which makes them very un- 
pleasant to take. At the same time, sedimentation occurs very quickly, involving 
the risk that essential components such as sparingly soluble minerals are not ta- 
30 ken in, but remain as a sediment at the bottom of the glass. Finally the preapra- 
tions have an unpleasant tang which persists as an after-taste a long time after 
the preparation has been taken. These disadvantages have the effect that many 
persons break off the diet too soon. 

35 EPrO 425 423 Bl discloses a process for the preparation of a powdery, low-calo- 
rie nutritional preparation, especially for use as the main or sole nutrition in the 
treatment of adipositas. The preparation has a balanced composition of sources 
of protein, carbohydrate and fat, and optionally contains flavouring agents, pre- 
servatives, vitamins, minerals and other conventional additives. The protein 
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source is a combination of a soy protein concentrate and skimmed milk powder. 
The soy protein concentrate is a product prepared from shelled soybeans by re- 
moving most of the oil and water soluble, non-protein constituents. Soy protein 
concentrate typically contains 66.0% protein, 17.0% carbohydrate, 6.0% water, 

5 5.6% ashes, 4.0% wood substance, and 1.4% fat. The carbohydrate content is 
typically present as fibres which are insoluble in water. A typical soy protein 
concentrate does not contain all the essential amino acids in sufficient amounts. 
In particular, histidine and tryptophan are limitating amino acids in soy protein 
concentrate. In order to supply all the essential amino acids, the known nutritio- 

10 nal preparation also contains skimmed milk powder as a protein source. How- 
ever, skimmed milk is not a desirable protein source in certain parts of the 
world, in particular Southern Europe, Asia and Africa where lactose intolerance 
is not unusual due to lack of the lactose-degrading enzyme, lactase. Overweight 
and obesity are often accompanied by an increased fatty content in the blood, 

15 and for altering the lipid profile EP-0 425 423 Bl suggests supply of separate 
capsules comprising fish oil containing polyunsaturated fatty acids along with the 
nutritional preparation. It would be desirable if the intake of separate fish oil 
capsules could be avoided for improving the lipid profile. Thus, it would be 
highly desirable to provide a nutritional preparation which in itself had a be- 

20 neficial lowering effect upon the lipid level. 

As mentioned above, some of the diets presently on the market for weight reduc- 
tion are based on an unbalanced intake of nutrients, which may result in defi- 
ciency of essential nutrients. In particular, a sufficent intake of protein supplying 

25 all the essential amino acids is very important in connection with any weight- 
reducing treatment. Typically, 22-36% of the overweight is lean body mass 
(LBM), which is the fat-free body mass, such as musculature. The loss of prote- 
ins from e.g. muscles results in elimination of nitrogen from the body, which 
can be measured indirectly by determination of the concentration of uric acid in 

30 serum. If the concentration of uric acid increases substantially during a weight 
reduction, the reason may be too much degradation of musculature. 

In New England Journal of Medicine, Vol. 333, August 3, 1995, a meta-analy- 
sis of the effects of soy protein intake on serum lipids, has been described. In 
35 this study, the authors examined the relation between soy protein consumption 
and serum lipid concentrations in humans. It was found that ingestion of diets 
containing soy protein, as compared with control diets, was accompanied by a 
significant reduction in serum concentrations of total cholesterol, LDL-choleste- 
rol and triglycerides. Soy protein intake did not significantly affect serum HDL- 
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cholesterol concentrations. The effect of soy protein intake was dependent upon 
initial cholesterol concentration. Subjects with normal cholesterol levels had 
non-significant reductions of 3.3%, and also subjects with mild hypercholeste- 
rolemia had non-significant reductions of 4.4%. Only subjects with moderate 

5 and severe hypercholesterolemia had significant decreases in cholesterol levels 
of 7.4% and 19.6%, respectively. The pattern of changes in serum LDL-chole- 
sterol concentrations was similar to the pattern for total cholesterol concentra- 
tions. Also changes in serum triglyceride concentrations were significantly re- 
lated to the initial serum triglyceride concentrations. Various types of soy pro- 

10 tein were studied, such as isolated soy protein, textured soy protein, or a combi- 
nation, and it was found that the type of soy protein did not have any significant 
effect on the net change in serum cholesterol concentrations. The study did not 
consider a simultaneous intake of the various types of soy proteins along with 
soy fibres. This meta-analysis of the effects of soy protein intake on serum lipids 

15 found its way to the international press as a sensational finding that soy protein 
is effective in lowering serum cholesterol, and articles appeared in International 
Herald Tribune on August 4, 1995, Chicago Tribune on August 3, 1995, and in 
New York Times on August 3, 1995. 

20 Potter et al., Am J Nutr Clin 1993; 58; 501-6, studied the effects of soy protein 
consumption with and without soy fiber on plasma lipids in mildly hyperchole- 
sterolemic men. Dietary treatment included 50 g protein and 20 g dietary fiber 
from soy flour, isolated soy protein/soy cotyledon fiber, isolated soy protein/- 
cellulose, and non-fat dry milk/cellulose in conjunction with a low-fat, low- 

25 cholesterol diet. The protein and dietary fibres were prepared as baked products 
and substituted into the diet. In the experiment using isolated soy protein and soy 
cotyledon fiber the subjects received per day 50 g isolated soy protein, 50 g o- 
ther proteins, including 36 g animal and 14 g vegetable protein, carbohydrates 
corresponding to 55% energy intake, 20 g soy cotyledon fiber, fat corresponding 

30 to <30% of total energy content, and 200 mg cholesterol. As a result of the 
study, it was found that total and LDL-cholesterol concentrations can be lowered 
significantly in mildly hypercholesterolemic men, which was attributed to the re- 
placement of 50% of dietary protein with soy protein. Similar depressions in 
blood lipids were noted for isolated soy protein, whether it was consumed in 

35 conjunction with soy cotyledon fiber or cellulose fiber. Plasma triglyceride 
concentrations were unaffected by the various dietary treatments described in the 
article. The study did not reveal any additive cholesterol-lowering effect of con- 
current intake of cotyledon soy fiber with isolated soy protein, and specifically 
the authors stated: "Whether or not there is an added benefit in lowering blood 
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cholesterol concentrations from increased concurrent intake of soy protein and 
fiber in humans is not known. " 

Bakhit et al., J Nutr (in press) 1993, also studied mildly hypercholesterolemic 

5 men receiving a baseline diet in combination with four experimental treatments. 
For each dietary treatment, four types of muffins were prepared and baked, indi- 
vidually packaged, frozen and stored at -20°C until distributed to subjects on a 
weekly basis. The four muffins containing appropriate test proteins and fibres 
were added to the basal diet replacing a total of 2.51 MJ of the subject's normal 

10 intake. The test proteins used were isolated soy protein and casein as sodium 
casenite. Fibres were soy cotyledon fibres and cellulose fibres. Protein and fiber 
were incorporated into the muffins to provide 25 g of protein and 20 g of dietary 
fiber daily in four muffins. The weight ratio between protein and fibres were in 
all cases 1.25, and the amount of protein corresponded to 20% of the total ener- 

15 gy content. The goal of the study was to evaluate the ability of a relatively low 
level of soybean protein intake (25 g m 5% of energy intake per day) with and 
without soy cotyledon fibres, to decrease plasma lipid concentrations when con- 
sumed along with a typical low-lipid diet. As a result, it was found that adding 
of 25 g of soybean protein to a low-fat, low-cholesterol diet lowers total chole- 

20 sterol concentrations in men with elevated blood lipids. In subjects having lower 
blood cholesterol concentrations (<5.7 mmol/1), this level of soybean protein 
intake did nok influence blood lipids, and it was suggested that plasma lipids 
may even be elevated in some subjects following soybean ingestion. Also other 
previous studies have found that in general individuals with pre-existing hyper- 

25 cholesterolemia respond to soybean protein, wheres individuals with normal 
cholesterol values do not. Bakhit et al. did not observe an additive effect of con- 
current ingestion of soybean protein and soybean fiber. According to the au- 
thors, soybean protein may affect cholesterol metabolism directly, possible via 
modulation of endocrine status, whereas soybean fiber most likely acts by inter- 

30 rupting enterohepatic circulation of bile. 

In conclusion, the above-discussed studies of Potter et al. and Bakhit et al. did 
not find any serum lipid lowering effect in subjects having a normal blood chole- 
sterol concentration below 5.7 mmol/1. 

35 

High serum levels of cholesterol cause disease and death by contributing to the 
formation of atherosclerotic plaques in arteries throughout the body. In order to 
reduce high serum cholesterol levels, subjects may be put on a low fat, low 
cholesterol diet or may be treated with medicaments such as statins, or a combi- 
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nation of both. The statins selectively inhibit HMG-CoA-reductase which is the 
controlling enzyme in the cholesterol synthesis. The enzyme increases the 
formation of LDL receptors and among other hereby decreases the level of 
LDL-cholesterol in the blood. Once the serum level of cholesterol has been 

5 lowered to a normal value, it will be desirable to avoid further medication by 
subjecting the individual to a diet which can retain serum levels of cholesterol at 
a normal value and more preferably lower the serum cholesterol concentration 
below a value of 5.7 mmol/1. Also many physicians find that a serum cholesterol 
level of 5.7 mmol/1 is too high, especially in subjects with a history of 

10 cardiovascular disease, where it is medically proven that a lower cholesterol 
level than 5.7 mmol/1 reduces myocardial infarction and deaths considerably. 
Thus, there is a need for a composition which can lower serum cholesterol 
concentrations in subjects having a normal serum lipid concentration. 

15 It has now surprisingly been found that serum lipid concentrations in subjects 
having normal serum lipid concentrations are significantly lowered by intake of 
a composition according to the present invention on basis of a particular com- 
bination of soy bean ingredients. As a further benefit, the composition of the 
present invention not only lowers normal serum lipid concentrations, but it also 

20 has a lipid-lowering effect in subjects having increased serum lipid concentra- 
tions. The lipid-lowering effect is more pronounced the higher the initial value. 
It has also been found that the composition of the invention can lower the level 
of cholesterol and triglycerides in subjects who have been treated with choleste- 
rol lowering medications such as statins. Furthermore, it has been found that a 

25 composition of the present invention can lower the serum cholesterol level in a 
hypercholesterolemic patient whose cholesterol level has been partly lowered by 
a diet with a low fat and calorie intake, recommended by doctors. 

A composition according to the present invention has been found to reduce the 
30 level of total cholesterol and total triglycerides. The HDL/LDL-cholesterol ratio 
in serum is also improved. Also, it has been found that the lipid-reducing acti- 
vity of such a composition can be increased by adding increasing amounts of 
isolated soy protein, carbohydrate and fat to the composition. It is particularly 
surprising that increasing amounts of fat may lower serum lipid concentration 
35 as it is well known that the amount of fat in food is considered to be responsible 
for increased cholesterol and triglyceride levels. As a further surprising feature, 
it has been found that the increase in uric acid concentration is lowered when the 
compositions are used as a total diet. Therefore, a nutritional composition in 
accordance with the present invention is very useful as a nutritional composition 
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in a weight reduction treatment for overweight or obese subjects, who very often 
have increased levels of triglycerides and are at risk of having hypercholestero- 
lemia. Furthermore, a nutritional composition in accordance with the present 
invention will be useful as a nutraceutical, i.e. a nutritional composition used as 
5 a pharmaceutical. In this aspect, the composition is a medicament based upon 
naturally occurring raw materials for lowering the blood cholesterol and trigly- 
ceride levels and for increasing the HDL/LDL-cholesterol ratio in serum. 

In a first aspect of the present invention, there is provided a nutritional composi- 
10 tion on basis of soybean ingredients comprising 

(a) isolated soy protein 

(b) soybean fibres, and 

optionally an additional protein source, a carbohydrate source, a fat sour- 
ce, flavouring agents, vitamins, minerals, electrolytes, trace elements and 
15 other conventional additives, 

the amount of (a) being such that the protein content provides at least 15% of the 
total energy content of the composition, and the weight ratio between (a) and (b) 
being at least 2. Preferably, the weight ratio between (a) and (b) is at least 2.5 
and more preferably the ratio is at least 3 with the most preferred value being 
20 between 3 and 4. 



Isolated soy protein is the major proteinatious fraction of soybeans. It is pre- 
pared from high quality, sound, cleaned, dehulled soybeans by removing a pre- 
ponderance of the non-protein components which shall contain not less than 90% 

25 protein (N x 6.25) on a moisture free basis. The preparation takes place through 
a series of steps in which the soybean protein portion is separated from the rest 
of the soybean. The removal of carbohydrate results in a product which is essen- 
tially bland in flavour and therefore useful in a nutritional composition for hu- 
mans. The isolated soy protein used in the composition of the present invention 

30 should preferably supply all the essential amino acids in the amounts required 
for humans. Preferably, the isolated soy protein should meet or exceed the es r 
sential amino acid requirement pattern for children and adults as established by 
the Food and Agricultural Organisation, World Health Organisation and United 
Nations University (FAO/WHO,UNU). Also the preferred isolated soy protein 

35 should be highly digestible, comparable in digestibility to milk, meat, fish and 
egg protein. Finally, the preferred isolated soy protein shall be effective in main- 
taining nitrogen balance when consumed at the recommended protein intake le- 
vel. Preferred isolated soy protein products which meet the foregoing require- 
ments are supplied by Protein Technologies International under the brand name 
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SUPRO®. SUPRO* isolated soy proteins are supplied in many different qualities. 
One particularly preferred product is SUPRO PLUS* 2 100, which is a protein 
product consisting of isolated soy protein, sweet diary whey and calcium phos- 
phate. It offers excellent nutritional properties, a bland flavour and smooth 

5 mouthfeel. It is spray-dried to provide excellent dispersibility and suspension 
properties, and it is particularly recommended for dry blended beverages design- 
ed to be mixed with water, juice or milk. Another particularly preferred isolated 
soy protein product is SUPRO* 661, which is a protein which offers excellent 
dispersibility, bland flavour and excellent nutritional properties. It has a hight 

10 bulk density and is therefore recommended for dry blended applications requi- 
ring a high density protein source to achieve certain can fill requirements. 

Preferably, the isolated soy protein is the main or sole protein source in a nutri- 
tional composition according to the present invention. However, parts of the 
15 protein source may be provided by other proteins such as soy protein concen- 
trate, skimmed milk, preferably as a powder, and other vegetable or animal, 
including diary, proteins. Preferably, at least 90 weight% of the protein source 
is isolated soy protein, and less preferred at least 50% of the protein source is 
isolated soy protein. 

20 

The soybean fibres used in the nutritional composition of the present invention 
are fibres which may be isolated from soybeans in a number of different ways. 
One available source would be soy protein concentrate, as discussed above. Pre- 
ferably, the soybean fibres are isolated from the cotyledon of soybeans. In parti- 

25 cular, such fibres are derived from dehulled and defatted soybean cotyledon and 
are comprised of a mixture of cellulosic and non-cellulosic internal cell-wall 
structural components. Such fibres are distinctly different from soy fibres de- 
rived from soy hulls as well as other fiber sources. Soy cotyledon fibres are 
bland-tasting, contain no cholesterol and are low in fat and sodium. They have 

30 good water-binding properties and low caloric content, which make them ideal 
as bulking agents. Soy cotyledon fibres supplied in a fat-modified and low-cho- 
lesterol diet have been found to further reduce blood cholesterol level in subjects 
with elevated plasma cholesterol levels. The effect is a lowering of serum total 
cholesterol and a lowering of LDL-cholesterol. HDL-cholesterol and total trigly- 

35 cerides are not significantly affected by soy cotyledon fibres. In the present in- 
vention, soybean fibres, in particular from the cotyledon of soybeans, are be- 
lieved to provide a synergistic effect in combination with isolated soy protein so 
as to lower lipid concentration in subjects both having normal and elevated con- 
centrations of total cholesterol and total triglycerides. The amount of soybean fi- 
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bres shall be a maximum of 50 weight% of the isolated soy protein, and pre- 
ferred amounts are between 25 and 33 weight %. The amount of soybean fibres 
is preferably at least 5 weight % of the total weight of the nutritional composition 
on a dry basis. The preferred daily dosage, when the nutritional composition of 

5 the invention is used as a total diet, is 20-30 g soybean fibres. A particularly 
preferred soy cotyledon fiber product is manufactured by Protein Technologies 
International under the trademark FIBRIM*, and among the various soy fibres 
produced under the FIBRIM® brand, FDBRIM^^O is preferred according to the 
present invention because it has a particularly good mouthfeel and dispersibility 

10 for dry blended beverage applications. 

As mentioned above, isolated soy protein is preferably the main or sole source 
of protein, but other proteins may be present. The protein content should pro- 
vide at least 15% of the total energy content of the composition. More preferred, 

15 the protein provides at least 20%, preferably at least 25% and more preferred at 
least 30% of the total energy content of the composition. In terms of weight, it 
is preferred that the isolated soy protein amounts to no less than 50 weight %, 
preferably no less than 75 weight %, and more preferred no less than 90 
weight%, of the total protein content of the composition. Such weight pro- 

20 portions of protein are much higher than in the diets studied by Potter et al. (loc 
cit) and Bakhit et al. Qoc sit). 

A composition according to the present invention may optionally comprise a 
carbohydrate source, a fat source, flavouring agents, vitamins, minerals, electro- 

25 lytes, trace elements and other conventional additives. If any of these optional 
ingredients are not present in the composition of the invention, they should 
normally be supplied as a supplement to the nutritional composition of the 
invention, so that an adequate supply of all essential nutritional ingredients is 
ensured. If the composition of the invention is intended to supply a substantial 

30 part of the food intake of a subject, the optional ingredients are preferably 
present, so that separate intake thereof can be avoided. This is of particular 
importance for overweight or obese subjects on a weight reduction treatment, by 
which it is important that all essential nutritional ingredients are supplied in re- 
commended amounts. 

35 

When a carbohydrate source is present in the composition, it is preferably 
present in an amount of less than 50 weight % of the composition. Preferably, 
the amount of carbohydrate amounts to at least 20 weight%, more preferred at 
least 25 weight %, and most preferred at least 30 weight %, of the composition. 



WO 97/31546 PCT/IB97/00152 

9 

■ ■ '^e^-vp*- 

The preferred carbohydrates for use in the invention are glucose, fructose and/or 
maltodextrine. Skimmed milk and cocoa are other possible carbohydrate 
sources. 

5 When a fat source is present in the composition of the invention, it is usually 
present in an amount from 3 to 50 weight %, preferably 4 to 40 weight %, more 
preferably from 4 to 12 weight%, and most preferably from 5 to 10 weight%, of 
the composition. The fat source will preferably comprise polyunsaturated fatty 
acids and monounsaturated fatty acids as well as saturated fatty acids. The a- 

10 mount of polyunsaturated fatty acids and monounsaturated fatty acids, including 
the essential fatty acids, may range from 35 to 50, preferably 38 to 44, weight% 
of the total amount of the fat source. The essential fatty acids are also called 
omega-6 and omega-3 fatty acids and include linolic acid and linolenic acid. The 
amount of saturated fatty acids may be from 20 to 30 weight%, preferably 22 to 

15 26 weight %, of the total amount of fat. 

Normally, the nutritional composition of the invention will also comprise one or 
more flavouring agents such as cocoa, vanilla, lime, strawberry or soup fla- 
vours, such as mushroom, tomato or bouillon. 

20 

Vitamins and minerals will be added to the composition in accordance with the 
limits laid down by health authorities. Preferably, the composition of the inven- 
tion will comprise all recommended vitamins and minerals. The vitamins will ty- 
pically include A, Bl, B2, B12, folic acid, niacin, panthotenic acid, biotin, C, 
25 D, E and K. The minerals will typically include iron, zink, iodine, cobber, man- 
ganese, chromium and selenium. Electrolytes, such as sodium, potassium and 
chlorides, trace elements and other conventional additives are also added in re- 
commended amounts. 

30 The composition of the invention may take any form which is suitable for human 
consumption. In a preferred embodiment, the composition is a powdery mixture 
which is suspendable, dispersible or emulsifiable in a water-containing liquid 
such as water, coffee, tee or fruit juice. For such puipose, the composition is 
preferably packed in a package intended for covering the total nutrition require- 

35 ment for a defined period of time, such as three days or a week, whereby the 
composition will be divided into suitable sub-units of a daily dose, preferably 
four to five sub-units for women and four to six sub-units for men per daily do- 
sage, which are packed separately before being packed into the package, or the 
package will be provided with means for aportioning of such sub-units. 
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In another preferred embodiment, the composition of the invention is a liquid 
nutritrional preparation in a water-containing liquid, in which the solid ingredi- 
ents are suspended, dispersed or emulgated in an amount of 10 to 25 weight %. 
5 When the liquid nutritional preparation is intended for drinking, it will usually 
comprise a flavouring agent as discussed above. However, the liquid nutritional 
preparation may also be used for intravenous administration or for probe admini- 
stration. 

10 In a further embodiment, the nutritional composition of the invention may be in 
the form of a solid composition such as a nutritional bar, fruit bar, cookie, cake, 
bread or muffin. 

In another aspect, the invention relates to the use of a composition according to 

15 the invention as partial or total diet for overweight or obese subjects. Over- 
weight or obese persons often have an increased serum cholesterol level and an 
increased triglyceride level, and the composition of the invention will have the 
effect of lowering these variables. Very surprisingly, the composition of the in- 
vention also has a substantial lowering effect on total serum cholesterol level and 

20 total triglyceride level in persons having a normal lipid profile. For the purpose 
of the present invention, subjects having an initial total serum cholesterol level 
of 5.7 mmol/1 or below are considered to have a normal or hypocholesterolemic 
level, whereas subjects having a total serum cholesterol level above 5.7 mmol/1 
are considered to be hypercholesterolemic. It is believed that a significant lipid- 

25 lowering effect on subjects having a normal serum cholesterol level has not pre- 
viously been observed as a result of treatment with a composition on basis of 
soybean ingredients comprising isolated soy protein and soybean fibres such as 
soy cotyledon fibres. Therefore, in a further aspect, the invention provides for 
the use of a composition according to the invention as a medicament for lower- 

30 ing the blood cholesterol level and the triglyceride level, and for increasing the 
HDL/LDL-cholesterol ratio in serum. The medical use of the composition ac- 
cording to the invention is not limited to overweight or obese subjects, but may 
also be used for normal weight subjects having increased serum cholesterol le- 
vel. As mentioned previously, the composition according to the invention also 

35 has a lowering effect upon the increase in uric acid concentration normally 
found in weight reduction treatments where protein may be degradated from the 
fat-free body mass, e.g. the musculature. Therefore, a composition according to 
the invention provides for increased safety if used as a total meal replacement. 
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A composition according to the invention may also be used as a partial meal 
replacement for lowering cholesterol in hypercholesterolemic patients. For 
example, one to three daily meals of ordinary food can be replaced by a compo- 
sition according to the present invention. Hereby, significant cholesterol and 
5 triglyceride reductions can be obtained, as well as improvement of HDL/LDL 
cholesterol ratio. 

For use in a weight loss treatment, the daily dose of the composition of the in- 
vention may comprise an energy content from 400 to 800, in particular from 450 

10 to 800 kcal/day, which is considered to be a very low calorie diet (VLCD), or it 
may comprise from 800 to 1200 kcal/day, which is considered to be a low-calo- 
rie diet (LCD). In the medical aspect of the invention, the energy content may 
correspond to the daily energy requirement of a normal person, or the composi- 
tion can be used as an emergency ration in isolated areas, in which case the 

15 energy content may correspond to 2000-2500 kcal/day. 

The composition of the present invention will also be useful in an anti-smoking 
programme to avoid weight gain after smoking cessation. For such a purpose, a 
composition according to the present invention may be used in combination with 
20 a nicotine substitution such as nicotine chewing gum or a corresponding nicotine 
patch. Since use of a composition according to the present invention may 
counteract a weight gain, smokers may hereby become more motivated for 
quitting tobacco with a possibly higher success rate in smoking cessation 

25 The invention will be further illustrated in the following, non-limiting examples. 
EXAMPLE 1 

The following ingredients were mixed: 



30 Isolated soy protein 60 g 

Fat 8 g 

Carbohydrate 50 g 

Soy fiber 20 g 
Vitamins, minerals, electrolytes and 

35 trace elements, approximately 5 g 



The mixture was suspended in approximately 1000 ml water to provide a drink 
comprising about 530 kcal, corresponding to the daily dosage for a VLCD pre- 
paration. 
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EXAMPLE 2 

The following ingredients were mixed: 



5 Isolated soy protein 75 g 

Fat 22 g 

Carbohydrate 100 g 

Soy fiber 20 g 
Vitamins, minerals, electrolytes and 

10 trace elements, approximately 5 g 



The mixture was suspended in approximately 1000 ml water to provide a drink 
comprising about 880 kcal, corresponding to the daily dosage for a LCD prepa- 
ration. 
15 , 

EXAMPLE 3 

The products of examples 1 and 2 were investigated in a clinical trial at Karolin- 
ska Hospital, Stockholm, Sweden. 

20 The number of patients needed in each treatment group was calculated to 27 in 
order to detect a tme treatment difference of 4 kg between the treatment groups 
VLCD/530 and LCD/880, using an estimate of the standard deviation of 12, u- 
sing a significance level of 5%/3 = 1.7% and a power of 80%. 

25 The patients were selected according to the following inclusion criteria: 

Moderate to severe overweight persons with body mass index (BMI) 
< 30 kg/m 2 
both sexes 
30 - age between 20 and 65 

a self-reported, stable body weight within the last two months. 

Table 1. Description of age (years). 

35 Treatment N Mean SD Min Max 



WO 97/31546 



530 kcal/day 
880 kcal/day 



32 40.84 12.54 22 65 
31 39.39 10.15 24 65 
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Table 2. Description of sex distribution. 

Sex 530 880 

kcal/day kcal/day 



Male 10 10 

Female 22 21 



10 Table 3. Description of body mass index (kg/m 2 ) 

Treatment N Mean SD Min Max 

530 kcal/day 32 39.0 5.2 33.0 60.56 

15 880 kcal/day 31 38.4 4.3 32.5 50.7 



WEIGHT 

20 The weight was recorded at every visit for the subjects in all three groups. The 
weight is described below. 

Table 4. Description of weight (kg). 

25 Week 530 kcal/day 880 kcal/day 

N Mean SD Min Max N Mean SD Min Max 

0 32 113.8 18.0 81.0 158.9 31 113.8 18.7 85.6 157.1 

6 28 99.0 15.5 72.7 127.9 29 103.1 15.6 80.1 136.7 

30 

Table 5. Description of cholesterol (mmol/1) 

Week 530 kcal/day 880 kcal/day 

35 N Mean SD Min Max N Mean SD Min Max 

0 32 5.6 1.0 3.6 8.0 31 5.6 1.0 3.5 7.4 

6 28 4.2 0.8 3.1 5.8 29 4.1 0.7 2.8 5.4 
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From the above table, it can be calculated that VLCD/530 provided a cholesterol 
reduction of 25% in six weeks, and LCD/880 provided a cholesterol reduction 
of 26.8% in six weeks. In VLCD/530 the daily fat intake was 8 g, and in 
5 LCD/880 it was 22 g. The initial cholesterol level of 5.6 mmol/1 in both treat- 
ment groups corresponds to a normal cholesterol level, and as can be noted there 
is a significant reduction of cholesterol after six weeks, which is higher when the 
intake of fat, carbohydrate and soy protein is increased. 

10 Table 6. Description of triglycerides (mmol/1) 

Week 530 kcal/day 880 kcal/day 

N Mean SD Min Max N Mean SD Min Max 



15 0 32 2.0 1.1 0.8 5.9 31 1.8 1.0 0.7 4.5 

6 28 1.4 0.5 0.7 3.1 27 1.0 0.3 0.8 2.3 



From the values in the table it can be calculated that the triglyceride concentra- 
20 tion was lowered by 30% in the group receiving the LCD/530, and 44,5% in the 
group receiving LCD 880. Again it can be seen that the reduction of triglyceride 
concentration was highest in the group receiving most fat, carbohydrate and iso- 
lated soy protein. 

25 Table 7. Description of uric acid 0*mol/l). 

Week 530 kcal/day 880 kcal/day 

N Mean SD Min Max N Mean SD Min Max 



30 0 32 338.3 66.8 182 466 30 316.2 78.8 109 457 

6 28 413.1 118.3 148 803 29 364.3 111.4 73 539 



From the table it can be calculated that uric acid concentration increased by 
35 22.1% in the group receiving the LCD/530 and by 15.2% in the group receiving 
the LCD/880. In a comparative study with a VLCD/420 product prepared ac- 
cording to EP-0 425 423 Bl and which contained soybean concentrate with 
fibres, the uric acid concentration increased by 27.9% in the same six week 
period. 

40 
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EXAMPLE 4 ^COMPARISON) 

A nutrition powder prepared according to EP-0 425 423 Bl is commercially 
available under the trademark NUTRILETT* VLCD 420. This composition 

5 provides 420 kcal per day and comprises 61.5 g protein as a combination of soy 
protein concentrate and skimmed milk powder, 6.0 g fat, including 2.0 g poly- 
unsaturated fat, 30.5 g carbohydrates and 17.5 g fibres derived from soy proterji 
concentrate. The product is supplied with a fish oil capsule containing essential 
omega-3 fatty acids and a tablet containing Nordic Recommended Daily Allow- 

10 ances (RDA) of the vitamins, minerals and trace elements which do not occur 
sufficiently in the nutrition powder. VLCD 420 was compared with the products 
of Example 1 (VLCD 530) and Example 2 (LCD 880) and the results are shown 
in Tables I and II below. 

15 Table I 

DESCRIPTION OF CHOLESTEROL VALUE AT WEEK 0 



20 



30 





! CHOLESTEROL VALUE AT WEEK 0 






N 


MEAN 


STD 


MIN 


MAX 


RECEIVED 
TREATMENT 

VLCD 420 
KCAL 


CHOLESTEROL 
VALUE AT 
STUDY START 


SEX 


i 

| 

• 

i 


4.60 




4.80 


4.80 


< 5 ramol/l 


MALE 


FEMALE j 4 


4.50 


0.38 


4.00 


4.80 


> 5 iomol/1 


MALE j 9 

i 


5.86 


0.73 


5.00 


6.80 


FEMALE 1 15 


5.63 


0.72 


5.00 


7.00 


VLCO 530 
KCAL,6W 


< 5 mmol/1 


MALE j 2 


4.65 


0.21 


4.50 


4.80 


FEMALE 5 


4.18 


0.37 


3.60 


4.60 


> 5 Bifflol/1 


MALE 


8 


6.01 


1 .02 


5.00 


8.00 


FEMALE ! 17 
i 


5.69 


0.62 


5.00 


7.50 


LCD 880 KCAL 


< 5 mmol/1 


MALE j 2 


4.60 


0.28 


4.40 


4.60 




FEMALE 6 


4.40 


0.47 


3.50 


.4.90 




> 5 mmol/1 


MALE 8 


6.25 


0.68 


5.30 


7.20 




FEMALE j 13 


5.97 


0.66 


5.20 


7.40 
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DESCRIPTION OF CHOLESTEROL REDUCTION FROM WEEK 0 TO WEEK 6 



15 



25 





CHANGE. IN CHOLESTEROL W 0-6 






N 


MEAN 


STD 


MIN 


MAX 


ntvci vcu 
TREATMENT 

VLCO 420 


CHOLESTEROL 
VALUE AT 

CTIITW CTADT 


SEX 
MALE 


1 


1.40 


* 


1.40 


1 .40 


FEMALE 


4 


0.65 


0.67 


-0.30 


1.20 


> 5 mmol/1 


MALE | 9 

- 


* cn 
l . ov 


0.92 


0.30 


2.80 


FEMALE | 14 


1.13 


0.56 


0.10 


2.00 


VLCD 530 
KCAL,6W 


< 5 m»ol/a 


MALE j 2 


1.05 


0.49 


0.70 


1.40 


FEMALE j 3 


1.00 


0.26 


0.70 


1.20 


> 5 mraol/1 


MALE j 8 


1.73 


0.96 


0.40 


3.40 


FEMALE j 15 
L-. 


1.51 


0.73 


-0.10 


2.40 


LCD 680 KCAL 


< 5 uunol/1 


MALE | 2 

! 


0.95 


0.35 


0.70 


1.20 


FEMALE i 7 

i 


0.83 


0.83 


-0.40 


1.60 




> 5 nraol/1 


MALE 8 

i 


2.05 


0.73 


1.00 


3.20 




FEMALE j 12 


1.34 


0.62 


-0.20 


3.20 



30 From the results of table I and table II it can be concluded that the VLCD 530 
lowers cholesterol by 25% and LCD 880 lowers cholesterol by 27% during six 
weeks treatment. The LCD 880 is thereby more than 20% more effective 
regarding cholesterol reduction than the previous VLCD 420 product even 
though the latter only provides 6 g fat per day in contrast to 22 g fat per day for 

35 the composition of the present invention. Furthermore it can be seen that 
patients having a higher initial cholesterol value obtains a higher cholesterol 
lowering effect. For example the cholesterol lowering for men treated six weeks 
with the LCD 880, and having an initial cholesterol value of 6.25, was 32.8%. 
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EXAMPLE 5 (COMPARISONS 

In another study NUTRILETT* VLCD 420 with the composition stated in 
Example 4 was given to a population of 152 females and 101 males, aged 15-72 

5 years (median 41.6). Their body weight ranged from 70-177 kg (median 99.7) 
and body mass index (BME) from 25-51 kg/m2 (median 33.2). The patients 
were mildly hypercholesterolemic having an average total cholesterol of 6.0 
mmol/1, and it was found that the mean total cholesterol level was lowered to 
4.8 mmol/I after eight weeks of treatment with the preparation. In the same eight 

10 weeks' period the concentration of triglycerides was lowered from 3.1 mmol/1 to 
1.2 mmol/1. 

The reduction in average total cholesterol from 6.0 mmol/1 to 4.8 mmol/1 in 
mildly hypercholesterolemic patients corresponds to 20%. 

15 

EXAMPLE 6 

A hypercholesterolemic patient was treated with Zocor* (one of the statins) 
whereby the serum cholestrol level was reduced to 6 mmol/1. Subsequently, the 

20 patient replaced his evening meal during one month by the LCD 880 preparation 
according to the present invention, whereby the cholesterol level was further 
reduced to 5.3 mmol/1 (=12% reduction) and the triglyceride level was reduced 
from 2.66 to 2.15 mmol/1 (=19% reduction). This shows that a further reduc- 
tion in cholesterol and triglycerides may be obtained by a composition according 

25 to the present invention for a patient who has already been treated with a chole- 
sterol lowering medicament. 

EXAMPLE 7 

30 A patient reduced the cholesterol level from 10 mmol/1 to 8.3 mmol/1 by means 
of a medical diet with a reduced fat and calorie intake. By replacing two daily 
meals with the LCD 880 according to the present invention, the cholesterol level 
was further reduced to 6.5 mmol/1 during a three months period. This is a 22% 
reduction in comparison with the cholesterol level which was possible with the 

35 medically recommended diet. 
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PATENT CLAIMS 



1 . A composition on basis of soybean ingredients comprising 
(a) isolated soy protein 

5 (b) soybean fibres, and 

optionally an additional protein source, a carbohydrate source, a fat sour- 
ce, flavouring agents, vitamins, minerals, electrolytes, trace elements and 
other conventional additives, 
the amount of (a) being such that the protein content provides at least 15% of the 
10 total energy content of the composition, and the weight ratio between (a) and (b) 
being at least 2. 

2. The composition of claim 1, wherein the weight ratio between (a) and (b) 
is at least 2.5. 

15 

3. The composition of claim 1 or 2, wherein the weight ratio between (a) 
and (b) is at least 3. 

4. The composition of claim 1 to 3, wherein the weight ratio between (a) 
20 and (b) is 3 to 4. 

5. The composition of claim 1 to 4, wherein the soybean fibres are isolated 
from the cotyledon of soybeans. 

25 6. The composition of claims 1 to 5, wherein the protein provides at least 
20%, preferably at least 25%, and more preferred at least 30%, of the total 
energy content of the composition. 

7. The composition of claims 1 to 6, wherein the isolated soy protein amounts 
30 to no less than 50 weight %, preferably no less than 75 weight %, and more 

preferred no less than 90 weight %, of the total protein content of the 
composition. 

8. The composition of claims 1 to 7, further comprising a carbohydrate 
35 source in an amount of less than 50 weight % of the composition. 

9. The composition of claim 8, wherein the carbohydrate source is glucose, 
fructose and/or maltodextrine. 
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10. The composition of claims 1 to 9, further comprising a fat source in an 
amount from 3 to 50, preferably 4 to 40, more preferably 4 to 12, and most 
preferably from 5 to 10 weight %, of the composition. 

5 11. The composition of claim 10, wherein the fat source comprises essential 
polyunsaturated fatty acids, monounsaturated fatty acids and saturated fatty 
acids. 

12. The composition of claims 1 to 11, wherein the amount of soybean fibres. 
10 is at least 5% by weight on a dry basis. 

13. The composition of claims 1 to 12, which comprises essential vitamins, 
minerals and trace elements. 

15 14. The composition of claims 1 to 13, which is a powdery mixture being 
suspendable, dispersable or emulsifiable in a water-containing liquid, such as 
water, coffee, tea or fruit juice. 

15. A liquid nutritional preparation comprising a composition according to 
20 any of claims 1 to 14 in a water-containing liquid. 

16. The liquid nutritional preparation of claim 15, wherein the composition of 
claims 1 to 14 is suspended, dispersed or emulgated in an amount of 10 to 25 
weight % of the preparation. 

25. 

17. A drinkable nutritional composition comprising the preparation of claim 

15 or 16 and a flavouring agent such as cocoa, Vanilla, lime, strawberry, or 
soup flavours, such as mushroom, tomato or bouillon. 

30 18. A composition comprising a liquid preparation according to claim 15 or 

16 for intravenous administration or for probe administration. 

19. The composition of claims 1 to 13 in the form of a solid composition. 

35 20. The composition of claim 19 in the form of a nutritional bar, fruit bar, 
cookie, cake, bread or muffin. 



21. The use of a composition according to any of claims 1 to 20 in combina- 
tion with an anti-smoking nicotine preparation. 
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22. The use of a composition according to any of claims 1 to 20 as partial or 
total diet for overweight or obese subjects. 

23. The use of claim 22, wherein the overweight or obese subjects have a 
5 total serum cholesterol level of 5.7 mmol/1 or below. 

24. The use of claim 22, wherein the overweight or obese subjects have an 
increased total serum cholesterol level and/or an increased total serum 
triglyceride level. 

10 

25. The use of a composition according to any of claims 1 to 20 as a total or 
partial meal replacement in combination with a lipid lowering medicament. 

26. The use of claim 25 wherein the lipid lowering medicament is a statin. 

15 

27. The use of a composition according to claims 1 to 20 as a total meal re- 
placement. 

28. The use of a composition according to claims 1 to 20 as a medicament for 
20 normal weight subjects having increased serum cholesterol level and/or in- 
creased serum triglyceride level. 

29. The use of a composition according to claims 1 to 20 for the preparation 
of a medicament for lowering the cholesterol level and the triglyceride level and 

25 for increasing the HDL/LDL-cholesterol ratio in serum. 

30. The use of a composition according to claims 1 to 20 for the preparation 
of a nutritional preparation such as soy milk or soy margarine, for lowering the 
cholesterol level and the triglyceride level and for increasing the HDL/LDL- 

30 cholesterol ratio in serum. 
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